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(54) STEERING DEVICE

(57)  Thereis provided a steering device that smooth-
ly moves a variable iltlock gear in atilt direction, smoothly
engages the movable tilt lock gear with a stationary tilt
lock gear, and facilitates the assembling.

When a movable tilt lock gear 6 is not well engaged
with a stationary tilt lock gear 47, and the respective
threads of a gear 61 of the movable tilt lock gear 6 and
a gear 471 of the stationary tilt lock gear 47 are abutted
against each other, arm parts 71, 71 of a wire spring 7
are elastically deformed by its reaction force. As a result,
the movable tilt lock gear 6 is slightly moved in the vertical
direction of the vehicle body while the stationary cam 8
is fixed, and the gear 61 of the movable tilt lock gear 6
and the gear 471 of the stationary tilt lock gear 47 are
normally engaged with each other.
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Description
Technical Field

[0001] The present invention relates to a steering de-
vice, and more particularly to a steering device of a tilt
type or a tilt and telescopic type combining a telescopic
type with the tilt type in which a tilt position of a steering
wheel can be adjusted according to a body type or a
driving posture of a driver.

Background Art

[0002] Aftilt position adjustment mechanismis a mech-
anism for adjusting an inclination angle of the steering
wheel to the best driving position according to the body
type or preference of the driver. In adjusting the inclina-
tion angle of the steering wheel, after the inclination angle
of the steering wheel is adjusted steplessly in a state
where a tilt clamp mechanism is unclamped once, the tilt
clamp mechanism is again clamped.

[0003] Inthe steering device having the steering posi-
tion adjustment mechanism of this type, a vehicle body
attachment bracket is fixed to a vehicle body, and a fas-
teningrod is allowed toinsertinto a tilt adjustment slender
groove and a column of the vehicle body attachment
bracket. During tilt clamping, a stationary cam is pressed
in an axial direction by a movable cam that rotates due
to the operation of an operating lever to fasten the fas-
tening rod, and the column is pressed toward the vehicle
body attachment bracket for clamping. However, when
the fastening force of the fastening rod is low, the column
is caused to move in a tilt direction during a secondary
collision where a driver collides with the steering wheel,
resulting in a risk that an air bag disposed in the steering
wheel cannot accept an occupant at an effective position.
[0004] As a mechanism for blocking the movement of
the column during this secondary collision, there is a tilt
lock mechanism in which a stationary tilt lock gear is dis-
posed on the vehicle body attachment bracket side, and
amovable tilt lock gear the is engaged with the stationary
tilt lock gear is inserted into the fastening rod.

[0005] With this configuration, during the tilt locking,
the fastening rod is fastened to engage the movable tilt
lock gear with the stationary tilt lock gear, thereby im-
proving a retention force in the tilt direction, with the result
that even if an impact load due to the secondary collision
is exerted on the steering wheel, the column is not moved
in the tilt direction.

[0006] In the above steering device that enables the
tilt position to be adjusted steplessly, when the fastening
rod is fastened to engage the movable tilt lock gear with
the stationary tilt lock gear during tilt locking, there occurs
a phenomenon that the respective threads of the mova-
ble tilt lock gear and the stationary tilt lock gear may be
abutted against each other depending on the tilt position.
When the respective threads of the movable tilt lock gear
and the stationary tilt lock gear are abutted against each
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other, the tilt lock becomes insufficient, and when the
fastening rod is forcedly fastened, the movable tilt lock
gear and the stationary tilt lock gear are strongly rubbed
with each other, thereby causing discomfort for the driver.
[0007] In a steering device having a tilt clamp mecha-
nism of Patent document 1, the movable tilt lock gear is
fitted onto the movable cam with a gap therebetween, an
annular elastic member is inserted between the movable
cam and the movabile tilt lock gear, and a washer made
of resin is inserted between the movable tilt lock gear
and the operating lever for fastening to the fastening rod.
This enables the movement of the movable tilt lock gear
to the movable cam in the tilt direction, and provides the
degree of freedom of a position at which the movable tilt
lock gear and the stationary tilt lock gear are engaged
with each other.

[0008] However, in the steering device having the tilt
clamp mechanism of patent document 1, because the
annular elastic member is inserted, there is a risk that
the movable tilt lock gear falls with respect to the station-
ary tilt lock gear, and the engagement of the movable tilt
lock gear and the stationary tilt lock gear is defective.
Also, because the annular elastic member is compressed
during the tilt clamping, it is not easy to select a material
having a sufficient durability from elastic materials such
as rubber as the material of the annular elastic member.

Prior Art Document
Patent Document
[0009]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2008-137393

Summary of the Invention
Problem to be Solved by the Invention

[0010] The presentinvention aims at providing a steer-
ing device that smoothly moves the variable tilt lock gear
in a tilt direction, smoothly engages the movable tilt lock
gear with a stationary tilt lock gear, and facilitates the
assembling.

Means for Solving the Problem

[0011] The above problem is solved by the following
means. That is, according to a first aspect of the present
invention, there is provided a steering device, compris-
ing: a vehicle body attachment bracket that can be at-
tached to a vehicle body; a column that is supported by
the vehicle body attachment bracket so that a tilt position
is adjustable, and rotatably pivotally supports a steering
shaft equipped with a steering wheel; a fastening rod that
is inserted into a tilt adjustment slender groove formed
in the vehicle body attachment bracket and the column
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in order to fasten the column to the vehicle body attach-
ment bracket at a desired tilt position; a stationary cam
that is supported by one end of the fastening rod, and
presses one side of the vehicle body attachment bracket
toward the column; a movable cam that is rotatably sup-
ported by one end of the fastening rod together with an
operating lever so as to face the stationary cam; a cam
surface that is disposed on respective surfaces that face
the stationary cam and the movable cam, and presses
the movable cam toward the stationary cam relatively in
an axial direction; a locking unit that is formed in the sta-
tionary cam in order to disable the stationary cam to be
relatively rotated with respect to the movable cam, fitted
into the tilt adjustment slender groove, and can slide
along the tilt adjustment slender groove when adjusting
the tilt position of the column; a stationary tilt lock gear
formed on one side of the vehicle body attachment brack-
et; a movable tilt lock gear that rotates in synchronism
with rotating operation of the operating lever, can be en-
gaged with the stationary tile lock gear, and is fitted onto
the stationary cam so as to be movable in a tilt direction;
and a spring that is inserted between the movabile tilt lock
gear and the stationary cam, and holds an outer periph-
eral surface of the stationary cam therebetween.

[0012] According to a second aspect of the present
invention, in the steering device of the first aspect of the
present invention, the column is fastened to the vehicle
body attachment bracket at a desired tilt position for
clamping, the spring is elastically deformed by a reaction
force when the respective threads of the movable tilt lock
gear and the stationary tilt lock gear are abutted against
each other to allow movement of the movable tilt lock
gear to the stationary cam in the tilt direction.

[0013] According to a third aspect of the present in-
vention, in the steering device according to the second
aspect of the present invention, when the fastening of
the column to the vehicle body attachment bracketis can-
celed, the movabletiltlock gearis held to a center position
in the tilt direction with respect to the stationary cam by
the urging force of the spring.

[0014] According to a fourth aspect of the present in-
vention, in the steering device according to the third as-
pect of the presentinvention, the spring comprises: a pair
of arm parts that holds the outer peripheral surface of the
stationary cam therebetween; and a connecting part that
connects ends of the arm parts, wherein the arm parts
and the connecting part are engaged with the movable
tilt lock gear, and the spring is held by the movable tilt
lock gear.

[0015] According to a fifth aspect of the present inven-
tion, in the steering device according to the first aspect
of the present invention, the stationary cam is symmetric
with respect to a line that passes through the center of
the stationary cam as the axis of symmetry.

[0016] According to a sixth aspect of the present in-
vention, in the steering device according to the first as-
pect of the present invention, there is provided a tilt stop-
per that holds the stationary cam, the movable tilt lock
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gear, and the spring integrally, is fitted into the tilt adjust-
ment slender groove, is slidable along the tilt adjustment
slender groove when adjusting the tilt position of the col-
umn, and abuts against an end of the tilt adjustment slen-
der groove at the tilt adjustment end to reduce an impact.

Advantages of the Invention

[0017] The steering device according to the present
invention includes the stationary tilt lock gear formed on
one side of the vehicle body attachment bracket; the mov-
able tilt lock gear that rotates in synchronism with rotating
operation of the operating lever, can be engaged with
the stationary tile lock gear, and is fitted onto the station-
ary cam so as to be movable in a tilt direction; and the
spring that is inserted between the movabile tilt lock gear
and the stationary cam, holds an outer peripheral surface
of the stationary cam therebetween, and elastically sup-
ports movement of the movable tilt lock gear to the sta-
tionary cam in the tilt direction.

[0018] Because the spring that holds the outer periph-
eral surface of the stationary cam therebetween holds
the movable tilt lock gear to the center position in the tilt
direction with respect to the stationary cam, the move-
ment of the movable tilt lock gear in the tilt direction can
be smoothly conducted, and the movable tilt lock gear
and the stationary tilt lock gear are smoothly engaged
with each other. Also, because the stationary cam, the
movable tilt lock gear, and the spring can be integrally
held by the tilt stopper, those parts can be dealt with as
one part, and the assembling time can be reduced.

Brief Description of the Drawings
[0019]

[FIG. 1] FIG. 1 is an entire perspective view illustrat-
ing a state in which a steering device 101 is attached
to a vehicle according to the present invention.
[FIG. 2] FIG. 2 is a perspective view illustrating a
main portion of the steering device 101 viewed from
top left of a backward of a vehicle body according to
an embodiment of the present invention.

[FIG. 3] FIG. 3 is a perspective view illustrating a
main portion of the steering device 101 viewed from
bottom right of the backward of the vehicle body ac-
cording to the embodiment of the present invention.
[FIG. 4] FIG. 4 is an exploded perspective view illus-
trating a vehicle body attachment bracket periphery
viewed from top left of the backward of the vehicle
body.

[FIG. 5] FIG. 5 is an exploded perspective view illus-
trating the vehicle body attachment bracket periph-
ery viewed from bottom right of the backward of the
vehicle body.

[FIG. 6] FIG. 6 is an exploded perspective view in
which the vehicle body attachment bracket is omitted
from FIG. 5.
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[FIG. 7] FIG. 7 illustrates a state in which a movable
tilt lock gear, a stationary cam, and a wire spring are
assembled integrally by a tilt stopper, in which FIG.
7(a) is a perspective view taken from an inclined cam
surface side of the stationary cam, and FIG. 7(b) is
aperspective view taken from arear side of FIG. 7(a).
[FIG. 8] FIG. 8 illustrates a state in which the movable
tilt lock gear, the stationary cam, and the wire spring
are assembled integrally by the tilt stopper, in which
FIG. 8(a) is a front view thereof, FIG. 8(b) is a cross-
sectional view takenalonga line A-A of FIG. 8(a), FIG.
8(c) is a cross-sectional view taken along a line B-B
of FIG. 8(a), and FIG. 8(d) is a view taken in the
direction of an arrow P in FIG. 8(a).

[FIG. 9] FIG. 9(a) is a view taken in the direction of
anarrow Qin FIG. 8(b), and FIG. 9(b) is a front view
illustrating a state in which the tilt stopper is removed
from FIG. 9(a).

[FIG. 10] FIG. 10(a) is a perspective view illustrating
a state in which the stationary cam, the wire spring,
and the tilt stopper are removed from FIG. 7(a), and
FIG. 10(b) is a perspective view illustrating a state
in which the stationary cam, the wire spring, and the
tilt stopper are removed from FIG. 7(b).

[FIG. 11] FIG. 11 illustrates an engagement state of
the stationary cam and the wire spring, in which FIG.
11(a) is a perspective view taken from the inclined
cam surface side of the stationary cam, FIG. 11(b)
is a perspective view taken from a locking unit side
of the stationary cam, and FIG. 11(c) is a front view
taken from the locking unit side of the stationary cam.
[FIG. 12] FIG. 12 is a perspective view illustrating a
tilt stopper alone, inwhich FIG. 12(a) is a perspective
view of the tilt stopper taken from an engagement
projection side, and FIG. 12(b) is a perspective view
of the tilt stopper taken from a flange side.

[FIG. 13] FIG. 13 is a part view illustrating the tilt
stopper alone, in which FIG. 13(a) is a front view of
the tilt stopper, FIG. 13(b) is a left side view of FIG.
13(a), FIG. 13(c) is a right side view of FIG. 13(a),
and FIG. 13(d) is a plan view of FIG. 13(a).

[FIG. 14] FIG. 14 is a perspective view illustrating a
first buffer member alone, in which FIG. 14(a) is a
perspective view of the first buffer member taken
from a slide surface side, and FIG. 14(b) is a per-
spective view of the first buffer member taken from
a rear surface of the slide surface.

[FIG. 15] FIG. 15 is a part view illustrating the first
buffer member alone, in which FIG. 15(a) is a front
view of the first buffer member, FIG. 15(b) is a left
side view of FIG. 15(a), FIG. 15(c) is aright side view
of FIG. 15(a), and FIG. 15(d) is a right side view of
FIG. 15(c).

[FIG. 16] FIG. 16 is a perspective view illustrating a
second buffer member alone, in which FIG. 16(a) is
perspective view of the second buffer member taken
from a slide surface side, and FIG. 16(b) is a per-
spective view of the second buffer member taken
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from a rear surface of the slide surface.

[FIG. 17]FIG. 17 is a part view illustrating the second
buffer member alone, in which FIG. 17(a) is a front
view of the second buffer member, FIG. 17(b) is a
plan side view of FIG. 17(a), FIG. 17(c) is aright side
view of FIG. 17(a), FIG. 17(d) is a lower surface view
of FIG. 17(a), and FIG. 17(e) is a right side view of
FIG. 17(c).

[FIG. 18] FIG. 18 is a perspective view illustrating a
stationary tilt lock gear alone, in which FIG. 18(a) is
a perspective view of the stationary tilt lock gear tak-
en from an oblique lower side of an outside in a ve-
hicle width direction, and FIG. 18(b) is a perspective
view taken from a lower side lower than that FIG. 18
(a).

[FIG. 19]FIG. 19is a part view illustrating a stationary
tilt lock gear alone, in which FIG. 19(a) is a front view
of the stationary tilt lock gear, FIG. 19(b) is a plan
side view of FIG. 19(a), and FIG. 19(c) is a lower
surface view of FIG. 19(a).

[FIG. 20] FIG. 20 is a front view of an operating lever
neighborhood illustrating a state in which the oper-
ating lever is rotated clockwise to unclamp an outer
column from the vehicle body attachment bracket.
[FIG. 21] FIG. 21 is a front view of an operating lever
neighborhood illustrating a state in which the oper-
ating lever is rotated clockwise to clamp the outer
column to the vehicle body attachment bracket.

Mode for Carrying out the Invention

[0020] In the following embodiment, a description will
be given of an example in which the present invention is
applied to a steering device of a tilt telescopic type, which
adjusts both positions of a vertical position and a longi-
tudinal direction of a steering wheel.

[0021] FIG. 1is an entire perspective view illustrating
a state in which a steering device 101 is attached to a
vehicle according to the present invention. The steering
device 101 rotatably pivotally supports a steering shaft
102. A steering wheel 103 is installed to an upper end
(vehicle body rear side) of the steering shaft 102, and an
intermediate shaft 105 is coupled to a lower end (vehicle
body front side) of the steering shaft 102 through a uni-
versal joint 104.

[0022] A universal joint 106 is coupled to a lower end
of the intermediate shaft 105, and a steering gear 107
formed of a rack and pinion mechanism is coupled to the
universal joint 106.

[0023] When adriver rotationally operates the steering
wheel 103, its rotating force is transmitted to the steering
gear 107 through the steering shaft 102, the universal
joint 104, the intermediate shaft 105, and the universal
joint 106. Then, the rotating force is moved to a tie rod
108 through the rack and pinion mechanism, thereby en-
abling a steering angle of the wheels to change.

[0024] FIG. 2 is a perspective view illustrating a main
portion of the steering device 101 viewed from top left of
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a backward of a vehicle body according to an embodi-
ment of the present invention. FIG. 3 is a perspective
view illustrating a main portion of the steering device 101
viewed from bottom right of the backward of the vehicle
body according to the embodiment of the present inven-
tion. FIG. 4 is an exploded perspective view illustrating
a vehicle body attachment bracket periphery viewed from
top left of the backward of the vehicle body. FIG. 5 is an
exploded perspective view illustrating the vehicle body
attachment bracket periphery viewed from bottom right
of the backward of the vehicle body. FIG. 6 is an exploded
perspective view in which the vehicle body attachment
bracket is omitted from FIG. 5.

[0025] Asillustrated in FIGS. 2 and 3, the steering de-
vice 101 according to the embodiment of the present in-
vention includes a vehicle body attachment bracket 2, an
inner column (lower column) 31, a steering assist unit 32
(power assist mechanism), and an outer column (upper
column) 34.

[0026] The vehicle body rear end of the steering assist
unit (power assist mechanism) 32 is fixed to the vehicle
body front side (left side of FIG. 2) of the inner column
31 by press fitting. The steering assist unit 32 includes
an electric motor 321, a reduction gear box unit 322, and
an output shaft 323. In the steering assist unit 32, a brack-
et 33 formed integrally with the vehicle body front end of
the steering assist unit 32 is supported to a vehicle body
not shown through a tilt center shaft not shown so as to
adjust a tilt position.

[0027] Aninner peripheral surface of the outer column
34 is fitted onto an outer peripheral surface of the inner
column 31 so as to adjust a telescopic position (slidable
in parallel to a center axial line of the inner column 31).
An upper steering shaft 102A is rotatably pivotally sup-
ported by the outer column 34, and the steering wheel
103 (refer to FIG. 1) is fixed to the vehicle body rear side
(right side of FIG. 2) of the upper steering shaft 102A. A
slit (not shown) that penetrates from an outer peripheral
surface to aninner peripheral surface of the outer column
34 is formed in the vehicle body lower side of the outer
column 34. The slitis shaped to be opened at the vehicle
body front end side of the outer column 34, and closed
at the vehicle body rear end.

[0028] A lower steering shaft, not shown, is rotatably
pivotally supported by the inner column 31, and the lower
steering shaft is spline-fitted to the upper steering shaft
102A. Accordingly, the rotation of the upper steering shaft
102Ais transmitted to the lower steer ing shaft regardless
of the telescopic position of the outer column 34.
[0029] The steering assist unit 32 detects a torque ex-
erted on the lower steering shaft, drives the electric motor
321, and rotates the output shaft 323 by a required steer-
ing assist force. The rotation of the output shaft 323 is
transmitted to the steering gear 107 through the universal
joint 104, the intermediate shaft 105, and the universal
joint 106 so that the steering angle of the wheel can be
changed while assisting the steering force.

[0030] The vehicle body attachment bracket 2 that
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holds the outer column 34 from both sides thereof in the
vehicle width direction is attached to the vehicle body
front side (left side of FIG. 2, right side of FIG. 3) of the
outer column 34. Asiillustrated in FIGS. 2 to 5, the vehicle
body attachmentbracket 2 is made of metal, and includes
an upper plate 23 formed substantially horizontally in the
vehicle width direction, and a pair of right and left side
plates 24 and 25 that extend from the upper plate 23
toward the vehicle body lower side, and hold the outer
column 34 from both sides thereof in the vehicle width
direction.

[0031] Notch grooves (vehicle body rear sides are
opened) not shown are formed in both sides of the upper
plate 23 in the vehicle width direction, and the upper plate
23 is attached to the vehicle body through two capsules
22 fitted into the notch grooves.

[0032] When thedriver collision collides with the steer-
ing wheel 103 to exert a large impact force during the
secondary collision, the vehicle body attachment bracket
2 is detached from the capsules 22 toward the vehicle
body front side. Then, the vehicle body attachment brack-
et 2 and the outer column 34 are collapse-moved to the
vehicle body front side while being guided to the inner
column 31, and absorb an impact energy during collision.
[0033] A pair of clamp members, not shown, which
projects from the outer column 34 toward the outside in
the vehicle width direction are integrally formed on the
vehicle body front side of the outer column 34. A tele-
scopic adjustment slender groove not shown which long-
wise extends in the axial direction of the outer column 34
is formed in the clamp member. Also, tilt adjustment slen-
der grooves 26 and 27 are formed in the side plates 24
and 25 of the vehicle body attachment bracket 2, respec-
tively. The tilt adjustment slender grooves 26 and 27 are
formed in an arc shape centered on a tilt center axis. An
outer surface of the clamp member of the outer column
34 slidably contacts inner surfaces 242 and 252 of the
side plates 24 and 25 of the vehicle body attachment
bracket 2.

[0034] Around bar shaped fastening rod 41 is inserted
through the tilt adjustment slender grooves 26 and 27
and the telescopic adjustment slender groove from right
sides of FIGS. 4 and 6. A tilt stopper 48 is fitted onto the
fastening rod 41, and a left end of the fastening rod 41
is allowed to pass through the right tilt adjustment slender
groove 27, the right telescopic adjustment slender
groove, the left telescopic adjustment slender groove,
and the lefttiltadjustmentslender groove 26. A tilt stopper
5, a movabile tilt lock gear 6, a wire spring (spring) 69, a
stationary cam 8, a movable cam 42, an operating lever
43, a collar 44, and a thrust bearing 45 are fitted onto the
left end side of the fastening rod 41 in the order from
right. Then, a nut 46 is fastened to a left end of the fas-
tening rod 41 for fixation.

[0035] The stationary cam 8 and the movable cam 42
are each made of a sintered material, and subjected to
a heat treatment for providing high hardness, and there-
fore provide durability for withstanding a large clamp
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force. A rectangular locking unit 412 is formed on a disc-
shaped head 411 at a right end of the fastening rod 41.
The rectangular locking unit 412 is fitted to the right tilt
adjustment slender groove 27, and the fastening rod 41
is locked with respect to the side plate 24. The right tilt
stopper 48 is made of a synthetic resin, has a substan-
tially rectangular configuration longitudinal in the tilt di-
rection, and is formed with a width across flat having sub-
stantially the same dimension as the groove width of the
tilt adjustment slender groove 27. Accordingly, the right
tilt stopper 48 is fitted into the tilt adjustment slender
groove 27, smoothly slides in a tilt adjustment direction
when adjusting the tilt position of the outer column 34,
and abuts against an end of the tilt adjustment slender
groove 27 at the tilt adjustment end for reduction of the
impact. The movable cam 42 is fitted into the operating
lever 43, and rotates integrally with the operating lever
43. The operating lever 43 is made of a synthetic resin
such as polyacetal (POM) which is excellent in a me-
chanical property and small in abrasion or friction coef-
ficient.

[0036] Asillustrated in FIGS. 4 and 5, a rib 243 that is
bent from the side plate 24 toward the outside in the ve-
hicle width direction at a right angle is formed at the ve-
hicle body rear end of the left side plate 24. The rib 243
is formed along the tilt adjustment slender groove 26 in
the vicinity of the tilt adjustment slender groove 26. Also,
an upper end of the vehicle body of the rib 243 is fixed
to the upper plate 23 of the vehicle body attachment
bracket 2 by welding.

[0037] A lower end of the vehicle body of the rib 243
extends up to an upper end of a stationary tilt lock gear
47 that will be described later, but may extend down to
alower end of the stationary tiltlock gear 47. Accordingly,
the rib 243 provides the large rigidity of the side plates
24 and 25 in the vicinity of the tilt adjustment slender
groove 26, and when the operating lever 43 is rotationally
operated in order that the outer column 34 is clamped to
the vehicle body attachment bracket 2, the elastic defor-
mation of the side plate 24 is suppressed.

[0038] Also, asillustrated in FIGS. 3 and 5, the vehicle
body upper end of the right side plate 25 has a vehicle
front side fixed to the upper plate 23 of the vehicle body
attachment bracket 2 by welding. Also, a gap 253 is
formed between a vehicle rear side of the vehicle body
upper end of the right side plate 25 and the upper plate
23 ofthe vehicle body attachment bracket 2. Accordingly,
the gap 253 provides the small rigidity of the side plate
25 in the vicinity of the tilt adjustment slender groove 27,
and the elastic deformation of the side plate 25 is facili-
tated when the operating lever 43 is rotationally operated
in order that the outer column 34 is clamped to the vehicle
body attachment bracket 2.

[0039] Because four parts of the tilt stopper 5, the mov-
able tilt lock gear 6, the wire spring (spring) 69, and the
stationary cam 8 are assembled integrally so as to be
dealt with as one part, the assembling efficiency is im-
proved. That is, FIG. 7 illustrates a state in which the
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movable tilt lock gear 6, the stationary cam 8, and the
wire spring 69 are assembled integrally by the tilt stopper
5, in which FIG. 7(a) is a perspective view taken from an
inclined cam surface side of the stationary cam 8, and
FIG. 7(b) is a perspective view taken from a rear side of
FIG. 7(a). FIG. 8 illustrates a state in which the movable
tilt lock gear 6, the stationary cam 8, and the wire spring
69 are assembled integrally by the tilt stopper 5, in which
FIG. 8(a) is a front view thereof, FIG. 8(b) is a cross-
sectional view taken along a line A-A of FIG. 8(a), FIG.
8(c) is a cross-sectional view taken along a line B-B of
FIG. 8(a), and FIG. 8(d) is a view taken in the direction
of an arrow P in FIG. 8(a). FIG. 9(a) is a view taken in
the direction of an arrow Q in FIG. 8(b), and FIG. 9(b) is
a front view illustrating a state in which the tilt stopper is
removed from FIG. 9(a).

[0040] FIG. 10(a) is a perspective view illustrating a
state in which the stationary cam 8, the wire spring 69,
and the tilt stopper 5 are removed from FIG. 7(a), and
FIG. 10(b) is a perspective view illustrating a state in
which the stationary cam 8, the wire spring 69, and the
tilt stopper 5 are removed from FIG. 7(b). FIG. 11 illus-
trates an engagement state of the stationary cam 8 and
the wire spring 69, in which FIG. 11(a) is a perspective
view taken from the inclined cam surface side of the sta-
tionary cam 8, FIG. 11(b) is a perspective view taken
from a locking unit side of the stationary cam 8, and FIG.
11(c) is a front view taken from the locking unit side of
the stationary cam 8.

[0041] The movable tilt lock gear 6 is made of metal,
and formed to be slender in the vertical direction of the
vehicle body, and gears 61 are formed on the vehicle
body lower side of the movabile tilt lock gear 6 on both
sides in the vehicle width direction. The gears 61 are
longitudinal in the lateral direction of FIG. 8(a) and ta-
pered, and a plurality of the gears 61 is formed in the
vertical direction of the vehicle body. Also, as illustrated
in FIGS. 2 and 4, the stationary tilt lock gear 47 is fixed
onto an outer surface 241 of the left side plate 24 with a
bolt 477. The stationary tilt lock gear 47 is bent in a U-
shape so that the vehicle body front side is opened, and
a plurality of gears (refer to FIG. 19(b)) 471 is formed in
the vertical direction of the vehicle body on both inner
sides thereof in the vehicle width direction.

[0042] A projection 62 is formed on an outer surface
of the movable tilt lock gear 6 in the vehicle width direc-
tion, and the projection 62 is engaged with a recess 431
(refer to FIG. 6) formed in the operating lever 43. Accord-
ingly, the movable tilt lock gear 6 rotates in synchronism
with the rotating operation of the operating lever 43.
When the operating lever 43 is rotated counterclockwise
in order to clamp the outer column 34 to the vehicle body
attachment bracket 2, the movable tilt lock gear 6 is also
rotated counterclockwise, and the gear 61 of the movable
tilt lock gear 6 is engaged with the gears 471 of the sta-
tionary tilt lock gear 47 to provide a high retention force
in the tilt direction.

[0043] When the operating lever 43 is rotated clock-
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wise in order to unclamp the outer column 34 from the
vehicle body attachment bracket 2, the movabile tilt lock
gear 6 also rotates clockwise, and the gear 61 of the
movable tilt lock gear 6 is withdrawn from the gears 471
of the stationary tilt lock gear 47.

[0044] A through hole 63 that is parallel to the axial
core of the fastening rod 41 is formed on the vehicle body
upper side of the movable tilt lock gear 6, and the cylin-
drical stationary cam 8 is fitted into the through hole 63.
The inner diameter of the through hole 63 is larger in the
vertical direction of the vehicle body (vertical direction of
FIG. 8(a)), and smaller in the longitudinal direction of the
vehicle body (lateral direction of FIG. 8(a)). As a result,
in gaps between a large-diameter outer peripheral sur-
face (outer peripheral surface of an inclined cam surface
85 side of the stationary cam 8) 87 of the stationary cam
8 and the through hole 63 have a relationship of o1 + 0.2
> (1 + B2 in which gaps a1 and 0.2 in the vertical direction
of the vehicle body are larger than gaps 1 and 2 in the
longitudinal direction of the vehicle body. The movable
tilt lock gear 6 is movable with respect to the stationary
cam 8 by this gap.

[0045] Before the stationary cam 8 is fitted into the
movable tilt lock gear 6, the wire spring 69 is assembled
with the movable tilt lock gear 6. As illustrated in FIG. 11,
the wire spring 69 is formed by bending one wire, and
includes a pair of linear arm parts 691, 691 parallel to
each other, bent parts 692 and 693 formed at both ends
of the respective arm parts 691, 691, and a U-shaped
connecting part 694 connecting one bent parts 693, 693.
[0046] As illustrated in FIGS. 7 and 8, the arm parts
691, 691 and the bent parts 692, 693 of the wire spring
69 are inserted into the through hole 63 of the movable
tilt lock gear 6, and the connecting part 694 is hooked on
an engagement projection 64 of the movable tilt lock gear
6. The engagement projection 64 is formed on an end
surface 67 of the movable cam 42 side of the movable
tilt lock gear 6. Then, one bent parts 692, 692 are en-
gaged with engagement recesses 65, 65 formed in the
through hole 63, and the other bent parts 693, 693 are
engaged with engagement recess parts 66, 66. As a re-
sult, the wire spring 69 is attached to the movable tilt lock
gear 6 so as to prevent the movement within a plane
parallel to a paper plane of FIG. 8(a), and the movement
in a direction orthogonal to the paper plane of FIG. 8(a).
[0047] Subsequently, the stationary cam 8 is fitted into
the through hole 63 of the movable tilt lock gear 6. Then,
the arm parts 691, 691 of the wire spring 69 are elastically
deformed with the bent parts 692 and 692 as fulcrums,
and a cylindrical small-diameter outer peripheral surface
(outer peripheral surface on the locking unit 86 side of
the stationary cam 8) 81 of the stationary cam 8 is held
between the arm parts 691, 691. An inclined surface 82
(refer to FIG. 11(b)) is formed on an outer peripheral sur-
face 81 of the stationary cam 8. The inclined surfaces 82
are formed at two places of the outer peripheral surface
81 opposed at 180 degrees, and when the stationary cam
8 is fitted into the through hole 63, the outer peripheral
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surface 81 of the stationary cam 8 is smoothly guided
between the arm parts 691 and 691.

[0048] Also, a plane 83 (refer to FIG. 11(b) is formed
on the outer peripheral surface 81 of the stationary cam
8. The plane 83 formed at two places opposed by 180
degrees on the outer peripheral surface 81, and when
the stationary cam 8 is fitted into the through hole 63, the
phase of the stationary cam 8 is easily adjustable with
respect to the movable tilt lock gear 6. Also, the respec-
tive intermediate positions of the arm parts 691, 691 in
the longitudinal direction are formed with arc parts 695,
695. The radius of curvature of the arc parts 695, 695 is
identical with the radius of curvature of the outer periph-
eral surface 81 of the stationary cam 8. Accordingly, the
center of the through hole 63 of the movable tilt lock gear
6 is held in the center of the stationary cam 8 by an urging
force of the arm parts 691, 691.

[0049] AsillustratedinFIG. 11(a), the inclined cam sur-
face 85 that is engaged with an inclined cam surface of
the movable cam 42 is formed on one end surface of the
stationary cam 8 (an end surface facing the movable cam
42 when the stationary cam 8 is assembled with the fas-
tening rod 41). Also, as illustrated in FIGS. 11(b) and 11
(c), a locking unit 86 is formed on the other end surface
of the stationary cam 8 (an end surface facing the side
plate 24 of the vehicle body attachment bracket 2 when
the stationary cam 8 is assembled with the fastening rod
41).

[0050] Planes 861 and 861 each having a width across
flat slightly narrower than the groove width of the tilt ad-
justment slender grooves 26 and 27 are on the locking
unit 86. Accordingly, the planes 861 and 861 are fitted
into the tilt adjustment slender groove 26, and the sta-
tionary cam 8 is locked with respect to the side plates 24
and 25. Also, the planes 861 and 861 are guided in the
tilt adjustment slender groove 26 so as to be slidable in
the tilt adjustment direction. Also, arc surfaces 862, 862
are formed on the end surface of the locking unit 86 in
the tilt adjustment direction (vertical direction in FIG. 11
(c)).

[0051] Asillustratedin FIGS. 11(a) and 11(c), because
the stationary cam 8 is symmetrical with respect to a line
89 that passes through the center of the stationary cam
8 as an axis of symmetry, assembling is enabled even if
the phase is replaced by 180 degrees. Although not
shown, the movable cam 42 is also symmetric with re-
spect to a line that passes through the center of the mov-
able cam 42 as the axis of symmetry, and the assembling
is enabled even if the phase is replaced by 180 degrees.
[0052] Subsequently, as illustrated in FIG. 8(b), the tilt
stopper 5 is inserted into a through hole 84 formed in the
axial core of the stationary cam 8, and four parts of the
tilt stopper 5, the movable tilt lock gear 6, the wire spring
69, and the stationary cam 8 are assembled integrally.
FIG. 12 is a perspective view illustrating a tilt stopper
alone, in which FIG. 12(a) is a perspective view of the tilt
stopper taken from an engagement projection side, and
FIG. 12(b) is a perspective view of the tilt stopper taken
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from a flange side. FIG. 13 is a part view illustrating the
tilt stopper alone, in which FIG. 13(a) is a front view of
the tilt stopper, FIG. 13(b) is a left side view of FIG. 13
(a), FIG. 13(c) is a right side view of FIG. 13(a), and FIG.
13(d) is a plan view of FIG. 13(a).

[0053] Asillustratedin FIGS. 12 and 13, the tilt stopper
5 is made of a synthetic resin, and includes a cylindrical
part 51 shaped in a hollow cylinder, and a flange part 52
shaped in a rectangular thin plate integrated with one
end (left end of FIG. 13(a)) of the cylindrical part 51. A
through hole 53 into which the fastening rod 41 is inserted
is formed in the cylindrical part 51 and the flange part 52,
and slits 54, 54 are formed to extend from the outer pe-
ripheral surface of the cylindrical part 51 to the through
hole 53.

[0054] Engagement projections 55, 55 that project
from the outer peripheral surface of the cylindrical part
51 toward the outside in the radial direction are formed
on the other end (right end of FIG. 13(a) of the cylindrical
part 51. Inclined surfaces 551, 551 are formed on the
respective engagement projections 55, 55 on the other
end side of the cylindrical part 51. Engagement surfaces
552, 552 orthogonal to the axial core of the cylindrical
part 51 are formed on one end side of the cylindrical part
51. The inclined surfaces 551, 551 are inclined closer to
the axial core of the cylindrical part 51 toward the other
end side of the cylindrical part 51.

[0055] Planes 521, 521 each projecting outward from
the outer peripheral surface of the cylindrical part 51, and
having a width across flat slightly narrower than the
groove width of the tilt adjustment slender grooves 26
and 27 are formed on the flange part 52. Accordingly,
the planes 521, 521 of the flange part 52 are fitted into
the tilt adjustment slender grooves 26 and 27 so as to be
slidable in the tilt adjustment direction. The width across
flat of the planes 521, 521 of the flange part 52 is slightly
narrower than the width across flat of the planes 861 and
861 of the stationary cam 8 (refer to FIG. 9(a)).

[0056] Also, arc surfaces 522, 522 are formed on an
end surface of the flange part 52 in the tilt adjustment
direction (vertical direction of FIGS. 13(b) and 13(c)). The
arc surfaces 522, 522 are abutted against the end of the
tilt adjustment slender grooves 26 and 27 at the tilt ad-
justment end to reduce the impact sound. Further, arc
grooves (space parts) 56, 56 are formed on the left end
surface 524 of the flange part 52 (left end of FIG. 13(a))
at the end of the flange part 52 in the tilt adjustment di-
rection, so that the arc surfaces 522, 522 are easily elas-
tically deformed. Accordingly, when the arc surfaces 522,
522 are abutted against the end of the tilt adjustment
slender grooves 26 and 27 at the tilt adjustment end, the
arc surfaces 522, 522 are elastically deformed so that
the impact of the tilt adjustment end can be reduced.
[0057] Also, arc recess surfaces 57, 57 are formed in
the right end surface (right end of FIG. 13(a)) 523 of the
flange part 52. The radius of curvature of the arc recess
surfaces 57, 57 is slightly larger than the radius of cur-
vature of the arc surfaces 862, 862 of the above-men-

15

20

25

30

35

40

45

50

55

tioned stationary cam 8. Because the tilt stopper 5 is sym-
metrical with respect to a line (refer to FIGS. 13(b) and
13(c)) 58 that passes through the center of the tilt stopper
5 as an axis of symmetry, assembling is enabled even if
the phase is replaced by 180 degrees.

[0058] Asillustrate in FIGS. 8(b) and 8(c), the cylindri-
cal part 51 of the tilt stopper 5 is inserted into a through
hole 84 formed in the axial core of the stationary cam 8.
Then, because the inclined surfaces 551 of the engage-
ment projections 55 of the tilt stopper 5 are abutted
against the through hole 84 to reduce the diameter of the
cylindrical part 51, the cylindrical part 51 can be smoothly
inserted into the through hole 84.

[0059] When the cylindrical part 51 of the tilt stopper
5 has been inserted into the through hole 84, the cylin-
drical part 51 is enlarged in diameter, the engagement
surfaces 552 of the engagement projections 55 are en-
gaged with the end surface of the inclined cam surface
85 side of the stationary cam 8. Also, the arc recess sur-
faces 57, 57 of the tilt stopper 5 are fitted onto the arc
surfaces 862, 862 of the stationary cam 8. Further, aright
end surface 523 (refer to FIG. 8(b)) of the flange part 52
of the tilt stopper 5 is abutted against an end surface
(side plate 24 side) 68 of the movable tilt lock gear 6.
[0060] Accordingly, upon completion of the assem-
bling, the movable tilt lock gear 6, the wire spring 69, and
the stationary cam 8 are integrated together by the tilt
stopper 5 to enable those four parts to be prevented from
being dispersed during transportation. As a result, the
assembling time can be reduced. Also, because those
four parts are not displaced in the axial direction, the axial
positions of the wire spring 69 and the stationary cam 8
can be held at a fixed position. As a result, the center of
the through hole 63 of the movable tilt lock gear 6 can
be stably held to the center of the stationary cam 8 by an
elastic force of the wire spring 69. Also, because the tilt
stopper 5 and the stationary cam 8 are configured by
separate parts, it is easy to provide both characteristics
of the durability and the impact reduction capability.
[0061] An assembly configured by the four parts con-
sisting of the tilt stopper 5, the movabile tilt lock gear 6,
the wire spring 69, and the stationary cam 8 which have
been assembled as described above is held by a hand,
and the planes 861 and 861 of the locking unit 86 of the
stationary cam 8 are fitted into the tilt adjustment slender
groove 26 of the side plate 24 of the vehicle body attach-
ment bracket 2.

[0062] Then, the fastening rod 41 shaped in a round
bar onto which the tilt stopper 48 is fitted is allowed to
pass through the tilt adjustment slender groove 27, the
right telescopic adjustment slender groove, the left tele-
scopic adjustment slender groove, and the tilt adjustment
slender groove 26. Then, the left end of the fastening rod
41 is inserted into the through hole 53 of the tilt stopper
5 of the assembly configured by the four parts. Thereaf-
ter, the movable cam 42, the operating lever 43, the collar
44, and the thrust bearing 45 are fitted onto the left end
of the fastening rod 41, and the nut 46 is fastened to the
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left end of the fastening rod 41 for fixation, thereby com-
pleting the assembling of the tilt clamp mechanism. When
the fastening rod 41 is allowed to penetrate through the
tilt stopper 5, the engagement of the engagement pro-
jections 55, 55 can be more ensured.

[0063] In order to clamp the outer column 34 to the
vehicle body attachment bracket 2, the operating lever
43 is rotationally operated counterclockwise. Then, the
stationary cam 8 does not rotate because the planes 861
and 861 of the locking unit 86 of the stationary cam 8 are
fitted into the tilt adjustment slender groove 26 to regulate
the rotation, and the thread of the inclined cam surface
85 of the stationary cam 8 runs on the thread of the in-
clined cam surface of the movable cam 42. For that rea-
son, the end surface (refer to FIGS. 8(c) and 11(b)) 88
on the locking unit 86 side of the stationary cam 8 pushes
the outer surface 241 of the left side plate 24 inwardly.
As described above, because the left side plate 24 is
formed with a large rigidity in the vicinity of the tilt adjust-
ment slender groove 26 by the gap 243, the elastic de-
formation is suppressed.

[0064] When the thread of the inclined cam surface 85
of the stationary cam 8 runs on the thread of the inclined
cam surface of the movable cam 42, the fastening rod
41 is pulled toward the left side of FIG. 4, and the disc-
shaped head 411 pushes an outer surface 251 of the
right side plate 25 inwardly. As described above, because
the right side plate 25 is formed with a small rigidity in
the vicinity of the tilt adjustment slender groove 27 by the
gap 253, the right side plate 25 is largely elastically de-
formed inwardly, and the inner surface 252 of the right
side plate 25 strongly presses the outer surface of the
right clamp member of the outer column 34. As a result,
the outer surfaces of the right and left clamp members
of the outer column 34 are strongly held between the
inner surface 242 of the left side plate 24 and the inner
surface 252 of the right side plate 25.

[0065] In this way, the right and left clamp members
of the outer column 34 can be fastened to the vehicle
body attachment bracket 2 at a given tilt adjustment po-
sition with a large retention force for tilt clamping. The tilt
clamp mechanism according to the presentinvention fas-
tens the side plates 24 and 25 directly through no elastic
member, and therefore the rigidity can be increased dur-
ing the tilt clamping. Also, the clamp members are elas-
tically deformed inwardly in a direction where the inner
surfaces of the clamp members approach each other,
and the width of the slit of the outer column 34 is nar-
rowed. Accordingly, the inner peripheral surface of the
outer column 34 is reduced in diameter, and the outer
peripheral surface of the inner column 31 is fastened for
clamping (telescopic clamp).

[0066] As illustrated in FIGS. 14 to 17, a first buffer
member and a second buffer member are attached to
the movable tilt lock gear 6 so that a sliding sound and
an impact sound between the movable tilt lock gear 6
and the outer surface 241 of the side plate 24 of the ve-
hicle body attachment bracket 2 are reduced. That is,
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FIG. 14 is a perspective view illustrating the first buffer
member 71 alone, in which FIG. 14(a) is a perspective
view of the first buffer member 71 taken from a slide sur-
face side, and FIG. 14(b) is a perspective view of the first
buffer member 71 taken from a rear surface of the slide
surface. FIG. 15 is a part view illustrating the first buffer
member 71 alone, in which FIG. 15(a) is a front view of
the first buffer member 71, FIG. 15(b) is a left side view
of FIG. 15(a), FIG. 15(c) is a right side view of FIG. 15
(a), and FIG. 15(d) is a right side view of FIG. 15(c).
[0067] FIG. 16isaperspective view illustrating the sec-
ond buffer member 72 alone, in which FIG. 16(a) is a
perspective view of the second buffer member 72 taken
from a slide surface side, and FIG. 16(b) is a perspective
view of the second buffer member 72 taken from a rear
surface of the slide surface. FIG. 17 is a part view illus-
trating the second buffer member 72 alone, in which FIG.
17(a) is a front view of the second buffer member 72,
FIG. 17(b) is a plan side view of FIG. 17(a), FIG. 17(c)
is a right side view of FIG. 17(a), FIG. 17(d) is a lower
surface view of FIG. 17 (a), and FIG. 17(e) is a right side
view of FIG. 17(c).

[0068] The first buffer member 71 illustrated in FIGS.
14 and 15, and the second buffer member 72 illustrated
in FIGS. 16 and 17 are attached to an end surface 68 of
the movable tilt lock gear 6 on the tilt stopper 5 side as
illustrated in FIGS. 7 to 10. The second buffer member
72 is attached to an upper half of the periphery of the
through hole 63 on the vehicle body upper side of the
movable tilt lock gear 6. Also, the first buffer member 71
is attached to the vicinity of the gear 61 on the vehicle
body lower side of the movable tilt lock gear 6. The first
buffer member 71 and the second buffer member 72 are
each made of a synthetic resin such as polyacetal (POM)
which is excellent in a mechanical property and small in
abrasion or friction coefficient.

[0069] The first buffer member 71 has sliding surfaces
711 and 712 flush with each other, and the sliding surface
711 is formed with a bent part 713 that is bent from the
sliding surface 711 at a right angle. Also, a bent part 714
that is bent from the sliding surfaces 711 and 712 at a
right angle is formed between the sliding surface 712 and
the bent part 713. A bent part 715 that is bent from the
bent part 714 at a right angle and is parallel to the sliding
surfaces 711 and 712 is formed on a tip of the bent part
714. The sliding surface 712 is formed with an abutment
surface 716 that is bent from the sliding surface 712 at
a right angle, and a tip of the abutment surface 716 is
formed with abent part 717 that is bent from the abutment
surface 716 at a right angle and is parallel to the sliding
surface 712.

[0070] The first buffer member 71 pushes rear surfac-
es 711A and 712A of the sliding surfaces 711 and 712
toward an end surface 68 of the movable tilt lock gear 6
on the tilt stopper 5 side, and engages the bent parts
713, 714, and 715 with the movable tilt lock gear 6. Also,
the first buffer member 71 pushes the abutment surface
716 toward the projection 62 of the movable tilt lock gear
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6, and engages the bent part 717 with an end surface
621 of the projection 62. As a result, the first buffer mem-
ber 71 is attached to the movable tilt lock gear 6 so as
to preventthe movementwithin a plane parallel to a paper
plane of FIG. 8(a), and the movement in a direction or-
thogonal to the paper plane of FIG. 8(a). The sliding sur-
faces 711 and 712 of the first buffer member 71 are pro-
jected toward the outer surface 241 side of the side plate
24 of the vehicle body attachment bracket 2 from the end
surf ace 68 (sliding surface) of the movabile tilt lock gear
6 by a thickness T1 of the first buffer member 71.
[0071] The second buffer member 72 has a semicir-
cular sliding surface 721, and the sliding surface 721 is
formed with a bent part 722 that is bent from an outer
edge of the sliding surface 721 at a right angle. Also, a
lower end (lower end of FIG. 17(e)) of the sliding surface
721 is formed with linear sliding surfaces 723 and 724
that extend from the lower end of the semicircular sliding
surface 721 toward the center thereof. The tips of the
sliding surfaces 723 and 724 are formed with bent parts
725 and 726 that are bent from the sliding surfaces 723
and 724 at a right angle.

[0072] Rearsurfaces 723A and 724A ofthe sliding sur-
faces 723 and 724 are formed with columnar protrusions
727 and 728. A height H (refer to FIG. 16(b)) of the pro-
trusions 727 and 728 is set to be larger than a gap be-
tween the sliding surface 721 of the second buffer mem-
ber 72 and the outer surface 241 of the side plate 24 of
the vehicle body attachment bracket 2 when the outer
column 34 is unclamped from the vehicle body attach-
ment bracket 2.

[0073] The second buffer member 72 pushes a rear
surface 721A of the sliding surface 721 toward the end
surface 68 of the movable tilt lock gear 6 on the tilt stopper
5 side, and engages the bent parts 726 and 727 with an
inner peripheral surface of the through hole 63 of the
movable tilt lock gear 6. Also, the columnar protrusions
727 and 728 of the second buffer member 72 are fitted
into circular recesses (refer to FIGS. 8(c) and FIG. 10(a))
631, 631 of the movable tilt lock gear 6.

[0074] As a result, the second buffer member 72 is
attached to the movable tilt lock gear 6 so as to prevent
the movement within a plane parallel to the paper plane
of FIG. 8(a), and the movement in a direction orthogonal
to the paper plane of FIG. 8(a). The sliding surface 721
of the second buffer member 72 is projected toward the
outer surface 241 side of the side plate 24 of the vehicle
body attachment bracket 2 from the end surface 68 (slid-
ing surface) of the movable tilt lock gear 6 by a thickness
T2 of the second buffer member 72. In the embodiment
of the present invention, the thickness T2 of the second
buffer member 72 is set to be identical with the thickness
T1 of the first buffer member 71.

[0075] Because the projection 62 of the movable tilt
lock gear 6 is engaged with the recess 431 of the oper-
ating lever 43, when the operating lever 43 is rotationally
operated counterclockwise, the movable tilt lock gear 6
is also rotated counterclockwise in synchronism with the
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rotating operation of the operating lever 43. Because the
abutment surface 716 of the first buffer member 71 is
abutted against the recess 431, an impact sound when
the projection 62 and the recess 431 are abutted against
each other is reduced when the operating lever 43 is
rotationally operated.

[0076] The stationary cam 8 is not rotated because the
planes 861 and 861 of the locking unit 86 of the stationary
cam 8 are fitted into the tilt adjustment slender grooves
26 to regulate the rotation, and the movabile tilt lock gear
6 and the wire spring 69 rotate together counterclock-
wise. Because the outer peripheral surfaces of the co-
lumnar protrusions 727 and 728 of the second buffer
member 72 linearly contact the large-diameter outer pe-
ripheral surface 87 of the stationary cam 8 (refer to FIG.
8(c)), a contact between the metals is prevented, and the
movable tilt lock gear 6 is smoothly rotated while being
guided by the large-diameter outer peripheral surface 87
of the stationary cam 8.

[0077] When the movable tilt lock gear 6 is rotated,
and the thread of the inclined cam surface of the movable
cam 42 runs on the thread of the inclined cam surface
85 of the stationary cam 8, the fastening rod 41 is pulled
toward the left side of FIG. 4, and the movable tilt lock
gear 6 is pushed toward the outer surface 241 of the left
side plate 24. Because the first buffer member 71 and
the second buffer member 72 are attached to the mov-
able tilt lock gear 6, the sliding surfaces 711 and 712 of
the first buffer member 71 and the sliding surface 721 of
the second buffer member 72 contact the outer surface
241 of the left side plate 24, and slide, and a contact
between the metals is prevented to suppress the sliding
sound.

[0078] Because the arm parts 691, 691 of the wire
spring 69 slide while contacting the cylindrical outer pe-
ripheral surface 81 of the stationary cam 8, the center of
the through hole 63 of the movabile tilt lock gear 6 is held
to the center of the stationary cam 8 by an urging force
of the wire spring 69. Even if the outer column 34 is
clamped to the vehicle body attachment bracket 2, the
wire spring 69 does not receive the clamp force, and the
arm parts 691, 691 of the wire spring 69 merely slide
while contacting the outer peripheral surface 81 of the
stationary cam 8 at a constant surface pressure. Also,
since the wire spring 69 is subjected to a heat treatment,
the hardness is high. For that reason, there is no risk that
the durability of the wire spring 69 and the stationary cam
8 are deteriorated.

[0079] When the movable tilt lock gear 6 does not po-
sitionally match the stationary tilt lock gear 47 in the ver-
tical direction of the vehicle body, and the thread of the
gear 61 of the movabile tilt lock gear 6 is abutted against
the thread of the gear 471 of the stationary tilt lock gear
47, the arm parts 691, 691 of the wire spring 69 are elas-
tically deformed by gaps (a1, a2) by its reaction force.
Further, the tilt stopper 5 can suppress the backlash of
the fastening rod 41 and the stationary cam 8. As aresult,
while the stationary cam 8 is fixed, the movable tilt lock
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gear 6 is slightly moved in the vertical direction of the
vehicle body, and the gear 61 of the movable tilt lock gear
6 is normally engaged with the gear 471 of the stationary
tilt lock gear 47. Accordingly, even if the driver smashes
into the steering wheel during secondary collision, the
column does not move in the tilt direction, and an air bag
disposed in the steering wheel can receive an occupant
at an effective position.

[0080] When the gear 61 of the movable tilt lock gear
6 is completely engaged with the gear 471 of the station-
ary tilt lock gear 47, an abutment surface (refer to FIGS.
6 and 19) 434 of the operating lever 43 is abutted against
an end surface 478 of the stationary tilt lock gear 47 at
the vehicle body front side to stop the operating lever 43.
Because the operating lever 43 is made of a synthetic
resin, an impact sound when the abutment surface 434
of the operating lever 43 is abutted against the end sur-
face 478 of the stationary tilt lock gear 47 is reduced.
[0081] When the gear 61 of the movable tilt lock gear
6 is normally engaged with the gear 471 of the stationary
tilt lock gear 47, the arm parts 691, 691 of the wire spring
69 move from the cylindrical outer peripheral surface 81
of the stationary cam 8 to the plane 83. As a result, be-
cause the arm parts 691, 691 urge the movable tilt lock
gear 6 so as to rotate counterclockwise, the operating
lever 43 is also urged so as to rotate counterclockwise,
thereby producing the detent effect of the operating lever
43.

[0082] When the operating lever 43 is rotationally op-
erated clockwise in order to unclamp the outer column
34 from the vehicle body attachment bracket 2, the mov-
able tiltlock gear 6 is also rotated clockwise, and the gear
61 of the movable tilt lock gear 6 is disengaged from the
gear471 ofthe stationary tilt lock gear47. Also, the thread
of the inclined cam surface 85 of the stationary cam 8 is
engaged with a valley of the inclined cam surface of the
movable cam 42. Then, the axial positions of the station-
ary cam 8 and the movable cam 42 relatively approach
each other, and the right side plate 25 of the vehicle body
attachment bracket 2 is elastically returned in a direction
opposite to the holding direction.

[0083] As aresult, the outer column 34 is free (tilt un-
clamped) from the side plates 24 and 25 of the vehicle
body attachment bracket 2. Also, the clamp members of
the outer column 34 are elastically returned outwardly so
that the inner surfaces of the clamp members are spaced
apart from each other, and the width of the slit of the outer
column 34 is widened. Accordingly, the inner peripheral
surface of the outer column 34 is enlarged in diameter,
and the outer peripheral surface of the inner column 31
is loosened for unclamping (telescopic unclamping).
[0084] In the tilt unclamped and telescopic unclamped
states, the arm parts 691, 691 of the wire spring 69 move
from the plane 83 of the stationary cam 8 to the cylindrical
outer peripheral surface 81. As a result, the movable tilt
lock gear 6 is slightly moved in the vertical direction of
the vehicle body by the urging force of the wire spring
69, and the movable tilt lock gear 6 is easily disengaged
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from the stationary tilt lock gear 47. Thereafter, when the
tilt unclamping and the telescopic unclamping are ad-
vanced, the center of the through hole 63 of the movable
tilt lock gear 6 is returned to the center of the stationary
cam 8.

[0085] In the tilt unclamped and telescopic unclasped
states, while the tilt stopper 48, the outer column 34 is
displaced in the tilt direction while the tilt stopper 5, and
the locking unit 86 of the stationary cam 8 are guided to
the tilt adjustment slender grooves 26 and 27 of the ve-
hicle body attachment bracket 2, thereby enabling the
steering wheel 103 to be arbitrarily adjusted in the tilt
direction. When the arc surfaces 522, 522 of the tilt stop-
per 5 are abutted against the end of the tilt adjustment
slender groove 26 at the tilt adjustment end, the arc sur-
faces 522,522 are elastically deformed so that the impact
at the tilt adjustment end can be reduced. Also, the outer
column 34 is displaced along the outer peripheral surface
of the inner column 31 in the telescopic direction while
the telescopic adjustment slender groove of the outer
column 34 is guided to the fastening rod 41, thereby en-
abling the steering wheel 103 to be arbitrarily adjusted
in the telescopic direction.

[0086] When the tilt unclamping and the telescopic un-
clamping are conducted, the movable tilt lock gear 6 gets
away from the outer surface 241 of the left side plate 24.
When the outer column 34 is displaced in the tilt direction,
and adjusted in the tilt direction, the end surface 68 of
the movable tilt lock gear 6 is abutted against the outer
surface 241 of the left side plate 24 by the impact during
the tilt adjustment. However, the sliding surfaces 711 and
712 of the first buffer member 71, and the sliding surface
721 of the second buffer member 72 are abutted against
the outer surface 241 of the left side plate 24, and spaced
apart from the rotating center of the movable tilt lock gear
6. Therefore, the contact between the respective metals
due to backlash is prevented to reduce the impact sound.
Further, since the tilt stopper 5 suppresses the backlash-
es of the fastening rod 41 and the stationary cam 8, the
impact sound can be reduced.

[0087] As described above, the height H (refer to FIG.
16(b)) of the columnar protrusions 727 and 728 of the
second buffer member 72 is set to be larger than the gap
between the sliding surface 721 of the second buffer
member 72 and the outer surface 241 of the side plate
24 of the vehicle body attachment bracket 2 when the
outer column 34 is unclamped from the vehicle body at-
tachmentbracket 2. Accordingly, even if the outer column
34 is unclamped from the vehicle body attachment brack-
et 2, there is no risk that the cylindrical protrusions 727
and 728 of the second buffer member 72 get away from
the circular recesses 631, 631 of the movable tilt lock
gear 6.

[0088] FIG. 18is aperspective view illustrating the sta-
tionary tilt lock gear 47 alone, in which FIG. 18(a) is a
perspective view of the stationary tilt lock gear 47 taken
from an oblique lower side of an outside in a vehicle width
direction, and FIG. 18(b) is a perspective view taken from
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a lower side lower than that FIG. 18(a). FIG. 19 is a part
view illustrating the stationary tilt lock gear 47 alone, in
which FIG. 19(a) is a front view of the stationary tilt lock
gear 47, FIG. 19(b) is a plan side view of FIG. 19(a), and
FIG. 19(c) is a lower surface view of FIG. 19(a).

[0089] FIG. 20 is a front view of an operating lever 43
neighborhood illustrating a state in which the operating
lever 43 is rotated clockwise to unclamp the outer column
34 from the vehicle body attachment bracket 2. FIG. 21
is a front view of an operating lever 43 neighborhood
illustrating a state in which the operating lever 43 is ro-
tated clockwise to clamp the outer column 34 to the ve-
hicle body attachment bracket 2.

[0090] Asillustratedin FIGS. 4 to 6, the operating lever
43 is formed with an engagement projection 433 at a tip
of a thin-plate elastic deformation part 432. The elastic
deformation part 432 is projected toward the outer sur-
face 241 of the side plate 24. As illustrated in FIGS. 18
and 19, the outer surface of the stationary tilt lock gear
47 is formed with a sliding surface configured by a groove
472, an inclined surface 473, and a step 474. The en-
gagement projection 433 slides while always contacting
the sliding surface configured by the groove 472, the in-
clined surface 473, and the step 474 with the elastic de-
formation of the elastic deformation part 432, and always
exerts an urging force outward in the vehicle width direc-
tion on the operating lever 43. Accordingly, the backlash
of the operating lever 43 is removed, and the operational
feeling of the operating lever 43 is improved.

[0091] The length of the groove 472, the inclined sur-
face 473, and the step 474 in the vertical direction of the
vehicle body (length in the vertical direction of FIG. 19
(a)) is slightly longer than the tilt adjustment length of the
outer column 34. The groove 472 is recessed in the inner
side (upper side of FIG. 19(b)) of the vehicle front end
(left end of FIG. 19(b)) of the inclined surface 473 in the
vehicle direction, and is parallel to the outer surface 241
of the side plate 24. The length of the groove 472 in the
longitudinal direction of the vehicle body (length in the
lateral direction of FIG. 19(b)) is set to be slightly longer
than the length of the engagement projection 433 in the
longitudinal direction of the engagement projection 433.
A wall 475 rising with a steep slope toward the outside
in the vehicle width direction (lower side of FIG. 19(b)) is
formed on the vehicle body front end of the groove 472.
[0092] The inclined surface 473 is formed to be higher
with a gentle inclination toward the outside in the vehicle
width direction toward the vehicle body rear side. The
vehicle body rear end of the inclined surface 473 is
formed with a steep slope 476 that drops with a steep
slope toward the inside in the vehicle width direction (up-
per side of FIG. 19(b)), and is connected to the step 474.
The step 474 is parallel to the outer surface 241 of the
side plate 24, and the length of the step 474 in the lon-
gitudinal direction of the vehicle body (length in the lateral
direction of FIG. 19(b)) is slightly longer than the length
of the engagement projection 433 in the vehicle body
longitudinal direction.
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[0093] FIG. 20 is a front view of the operating lever 43
neighborhood illustrating a state in which the outer col-
umn 34 is unclamped from the vehicle body attachment
bracket 2. As illustrated in FIG. 20, the engagement pro-
jection 433 is engaged with the groove 472 at the un-
clamp position. The groove 472 is held between the wall
475 and the vehicle body front end of the inclined surface
473, and is slightly longer than the tilt adjustment length
of the outer column 34. For that reason, during the filt
adjustment of the outer column 34, the engagement pro-
jection 433 is moved while being guided by the groove
472, and the rotation of the operating lever 43 is regulat-
ed. Accordingly, the operating lever 43 is not jounced
during the tilt adjustment, and when the movabile tilt lock
gear 6 is halfway engaged with the stationary tilt lock
gear 47, in order to prevent abnormal noise from occur-
ring during the tilt adjustment, the operating lever can be
prevented from stopping on the way.

[0094] When the operating lever 43 is rotationally op-
erated counterclockwise in order to clamp the outer col-
umn 34 to the vehicle body attachment bracket 2, the
engagement projection 433 moves from the groove 472
to the inclined surface 473, and slides along the inclined
surface 473. When the thread of the inclined cam surface
85 of the stationary cam 8 runs on the thread of the in-
clined cam surface of the movable cam 42, the operating
force of the operating lever 43 becomes rapidly large,
and the engagement projection 433 passes through the
steep slope 476, and moves to the step 474. FIG. 21 is
a front view of the operating lever 43 neighborhood illus-
trating a state in which the outer column 34 is clamped
to the vehicle body attachment bracket 2.

[0095] Because the thread of the inclined cam surface
85 of the stationary cam 8 runs on the thread of the in-
clined cam surface of the movable cam 42, the outer
column 34 is strongly held between the left side plate 24
and the right side plate 25, and at the same time, the
movable tilt lock gear 6 is engaged with the stationary tilt
lock gear 47 to complete the clamping operation.
[0096] When the operating lever 43 is rotationally op-
erated clockwise, the movable tilt lock gear 6 is also ro-
tated clockwise, and the movable tilt lock gear 6 and the
stationary tilt lock gear 47 are disengaged from each oth-
er. Also, the thread of the inclined cam surface 85 of the
stationary cam 8 is engaged with the valley of the inclined
cam surface ofthe movable cam 42, and the outer column
34 is free (tilt unclamped) from the side plates 24 and 25
of the vehicle body attachment bracket 2.

[0097] Intheabove embodiment,the descriptionis giv-
en of a case in which the present invention is applied to
the steering device of the tilt and telescopic type that can
perform both of the tilt position adjustment and the tele-
scopic position adjustment. Alternatively, the present in-
vention may be applied to a steering device of the tilt type
that can perform only the tilt position adjustment. De-
scription of Reference Symbols

[0098]



23

101, steering device

102, steering shaft

102A, upper steering shaft
103, steering wheel

104, universal joint

105, intermediate shaft

106, universal joint

107, steering gear

108, tie rod

2, vehicle body attachment bracket
22, capsule

23, upper plate

24, side plate

241, outer surface

242, inner surface

243, rib

25, side plate

251, outer surface

252, inner surface

253, gap

26, 27, tilt adjustment slender groove
31, inner column

32, steering assist unit

321, electric motor

322, reduction gear box unit
323, output shaft

33, bracket

34, outer column

41, fastening rod

411, disc-shaped head

412, rectangular locking unit
42, movable cam

43, operating lever

431, recess

432, elastic deformation part
433, engagement projection
434, abutment surface

44, collar

45, thrust bearing

46, nut

47, stationary tilt lock gear
471, gear

472, groove

473, inclined surface

474, step

475, wall

476, steep slope

477, bolt

478, end surface

48, tilt stopper

5, tilt stopper

51, cylindrical part

52, flange part

521, plane

522, arc surface

523, right end surface

524, left end surface

53, through hole

EP 2 431 257 A1 24

10

15

20

25

30

35

40

45

50

55

13

54, slit

55, engagement projection
551, inclined surface

552, engagement surface
56, arc groove

57, arc recess surface

58, line

6, movable tilt lock gear
61, gear

62, projection

621, end surface

63, through hole

631, recesses

64, engagement projection
65, 66, engagement recess
67, end surface

68, end surface

69, wire spring (spring)
691, arm part

692, 693, bent part

694, connecting part

695, arc part

71, first buffer member
711, 712, sliding surface
711A, 712A, rear surface
713, 714, 715, bent part
716, abutment surface
717, bent part

72, second buffer member
721, sliding surface

721A, rear surface

722, bent part

723, 724, sliding surface
723A, 724A, rear surface
725, 726, bent part

727, 728, protrusion

8, stationary cam

81, outer peripheral surface
82, inclined surface

83, plane

84, through hole

85, inclined cam surface
86, locking unit

861, plane

862, arc surface

87, large-diameter outer peripheral surface
88, end surface

89, line (axis of symmetry)

Claims

A steering device, comprising:

a vehicle body attachment bracket that can be
attached to a vehicle body;

a column that is supported by the vehicle body
attachment bracket so that a tilt position is ad-
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justable, and rotatably pivotally supports a steer-
ing shaft equipped with a steering wheel;

a fastening rod that is inserted into a tilt adjust-
ment slender groove formed in the vehicle body
attachment bracket and the column in order to
fasten the column to the vehicle body attach-
ment bracket at a desired tilt position;

a stationary cam that is supported by one end
of the fastening rod, and presses one side of the
vehicle body attachment bracket toward the col-
umn;

a movable cam that is rotatably supported by
one end of the fastening rod together with an
operating lever so as to face the stationary cam;
a cam surface that is disposed on respective
surfaces that face the stationary cam and the
movable cam, and presses the movable cam
toward the stationary cam relatively in an axial
direction;

alocking unitthat is formed in the stationary cam
in order to disable the stationary cam to be rel-
atively rotated with respect to the movable cam,
fitted into the tilt adjustment slender groove, and
can slide along the tilt adjustment slender
groove when adjusting the tilt position of the col-
umn;

a stationary tilt lock gear formed on one side of
the vehicle body attachment bracket;

a movable tilt lock gear that rotates in synchro-
nism with rotating operation of the operating le-
ver, can be engaged with the stationary tile lock
gear, and is fitted onto the stationary cam so as
to be movabile in a tilt direction; and

a spring that is inserted between the movable
tilt lock gear and the stationary cam, and holds
an outer peripheral surface of the stationary cam
therebetween.

The steering device according to claim 1,

wherein the column is fastened to the vehicle body
attachment bracket at a desired tilt position for
clamping, the spring is elastically deformed by a re-
action force when the respective threads of the mov-
able tilt lock gear and the stationary tilt lock gear are
abutted against each other to allow movement of the
movabile tilt lock gear to the stationary cam in the tilt
direction.

The steering device according to claim 2,

wherein when the fastening of the column to the ve-
hicle body attachment bracket is canceled, the mov-
able tilt lock gear is held to a center position in the
tilt direction with respect to the stationary cam by the
urging force of the spring.

The steering device according to claim 3,
wherein the spring comprises:
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a pair of arm parts that holds the outer peripheral
surface of the stationary cam therebetween; and
a connecting part that connects ends of the arm
parts,

wherein the arm parts and the connecting part
are engaged with the movable tilt lock gear, and
the spring is held by the movabile tilt lock gear.

The steering device according to claim 1,

wherein the stationary cam is symmetric with respect
to a line that passes through the center of the sta-
tionary cam as the axis of symmetry.

The steering device according to claim 1, further
comprising:

a tilt stopper that holds the stationary cam, the
movable tilt lock gear, and the spring integrally,
is fitted into the tilt adjustment slender groove,
is slidable along the tilt adjustment slender
groove when adjusting the tilt position of the col-
umn, and abuts against an end of the tilt adjust-
ment slender groove at the tilt adjustment end
to reduce an impact.
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Fig. 2

16



EP 2 431 257 A1

Fig. 3
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Fig. 6
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Fig. 18
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